Pervanadate stimulates amylase release and protein tyrosine phosphorylation of paxillin and p125(FAK) in differentiated AR4-2J pancreatic acinar cells.
We have studied the role of protein tyrosine phosphorylation in amylase secretion from differentiated AR4-2J cells. The secretagogue bombesin, the protein kinase C activator phorbol 12-myristate 13-acetate (PMA), and the protein-tyrosine phosphatase inhibitor pervanadate induced tyrosine phosphorylation of different proteins, including paxillin and p125(FAK), which was reduced or blocked by the tyrosine kinase inhibitors genistein and tyrphostin B56, respectively. Both PMA and pervanadate continuously increased amylase secretion with a similar time course, reaching the level of bombesin-induced amylase release after 60 min. Their effects were not additive and could be inhibited by preincubation of AR4-2J cells with genistein or tyrphostin B56, respectively. Inhibition of protein kinase C with Ro 31-8220 nearly abolished the effects of PMA, but had no effect on either pervanadate-induced protein tyrosine phosphorylation or amylase secretion. An increase in cytosolic free Ca2+ concentration by thapsigargin or A23187 caused a rapid increase in amylase release within the initial 5 min. In the presence of PMA or pervanadate, amylase secretion was further stimulated to levels comparable to those induced by bombesin after 30 min of stimulation. Inhibition of PMA-induced amylase secretion by Ro 31-8220 was less at elevated cytosolic free Ca2+ concentrations than without Ca2+. Furthermore, an increase in cytosolic free Ca2+ concentration had no effect on protein tyrosine phosphorylation in either the absence or presence of PMA or pervanadate. We therefore conclude that in the cascade of events that lead to bombesin-induced protein secretion from AR4-2J cells, protein tyrosine phosphorylation occurs downstream of protein kinase C activation. A further step in secretion that is Ca2+-dependent occurs distal to protein tyrosine phosphorylation.